Dissociation of human follicle-stimulating hormone. Comparison with luteinizing hormone.
Rat testis tissue receptor assays were utilized to study the kinetics of dissociation of human follicle-stimulating hormone (hFSH) and luteinizing hormone (hLH) under varying conditions of urea concentration and pH. In these competitive protein binding assays, 125I-hFSH and 125I-hLH were the radioligands and hormone dissociation was followed by a decrease in the ability of the dissociating hormone to inhibit uptake of the radioligand by tissue receptors. Rate data for dissociation of the gonadotropins were analyzed for quality of fit to first or second order integrated rate equations by nonlinear regression analysis. Treatment of hFSH with 4 M urea at pH 8 and 25 degrees for 22 hours did not result in significant dissociation, whereas in 8 M urea, over 90% dissociation was observed. The rate of dissociation of hFSH in 8 M urea was increased approximately 4-fold by raising the temperature from 25 to 37 degrees. Similar results were obtained when dissociation of hFSH was followed through use of an accepted whole animal bioassay for FSH, thus confirming the reliability of the tissue receptor assay for such dissociation studies. Kinetic studies showed that hFSH was undissociated by incubation in 6 M urea of pH 8 after 4 hours at 25 degrees. In contrast, hLH was 90% dissociated under similar conditions. This differential rate of inactivation of hLH allowed preparation of hFSH having significant reduced levels of contaminating LH activity, as determined by tissue receptor assays and by whole animal bioassays. Marked differences were noted in the rate of dissociation of hFSH and hLH under acid conditions. hFSH completely dissociated after approximately 2 min of incubation of pH 2 (25 degrees), and over 90% dissociated after 15 min of incubation at pH 3. In contrast, hLH was dissociated 60% after 20 min of incubation at pH 2 (25 degrees) and 40% dissociated after 60 min at pH 3. Neither hormone was significantly dissociated at pH 4.4 after 60 min, but hFSH showed a slightly greater rate of dissociation than did LH in the period between 1 and 23 hours of incubation at that pH. hFSH and hLH were relatively resistant to dissociation after incubation at pH 12 for 1 hour, bu;t dissociated significantly after incubation for 22 hours at that pH. The time course for dissociation of hFSH or hLH under the various conditions described above did not conform clearly to either first or second order kinetics, indicating that the over-all dissociation process represents a mixed order reaction. It appears that urea or acid-induced denaturation of one or both subunits of hLH and hFSH may occur prior to their dissociation. The very rapid rate of dissociation at acid pH values, particularly of hFSH, indicate that ionic interactions contribute importantly to the subunit association phenomenon.